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Abstract 
Spatiotemporal distribution of a disease displays the detail of its occurrence; spatiotemporal hotspots and clustering 
detections focus at the sub-areas where are different from random distribution assumption; spatial regression links the 
disease to its determinants. The SOM algorithm classifies continuous values of spatiotemporal data into several 
composite types based on the similarity among the data and their spatiotemporal closeness. The spatiotemporal types 
summarize and present the regularity of a continuous spatiotemporal phenomena, provide a middle level statistic 
which fills a gap between the highest level statistical summary into a mean and variance, and no statistic at all of the 
observed original spatiotemporal distribution. Two phenomena may be neither associated to each other at the lowest 
level of original values, nor in the highest level of means, but at the middle level’s spatiotemporal types, reflecting 
the scale dependence of spatiotemporal patterns. 
The Hand-Foot-Mouth Disease (HFMD) is the most common infectious disease in China, its total incidence being 
around 500,000~1,000,000 cases per year. HFMD cases were aggregated into 1456 counties and during a period of 
11 months. Suspected climate attributes to HFMD were recorded monthly at 674 stations throughout the country and 
subsequently interpolated within 1456u11 cells across space-time (same as the number of HFMD cases) using the 
Bayesian Maximum Entropy (BME) method while taking into consideration the relevant uncertainty sources. The 
dimensionalities of a spatiotemporal dataset are very high when the topologies of the space-time relationships 
between cells are taken into account. Using a self-organizing map (SOM) algorithm the dataset dimensionality was 
effectively reduced into 2 dimensions, while the spatiotemporal attribute structure was maintained.  
Spatial rather than temporal pattern dominates the overall HFMD spatiotemporal type. HFMD spatiotemporal types 
are highly varied throughout the country and less spatially continuous, i.e., characterized more by local outbreaks. 16 
types of spatiotemporal HFMD transmission were identified (please refer to Fig.1.). There are four clear spatial 
clusters of high HFMD incidence: Yangtze delta, Middle china, Peal delta and the neighbor to Vietnam. In some parts 
of the country the HFMD outbreak are associated with certain spatiotemporal precipitation types, although the later 
might not constitute an efficient condition. Besides spatial clusters, there are the first case occurrences across the 
country, i.e. HFMD cases occurring in villages, communities, kindergartens, schools or counties that are 
epidemiologically independent in space and time (this sporadic feature cannot be explained in terms of climate). The 
peak time varies among the different regions of the country. HFMD incidence is relative high in many parts of the 
country during May-July 2008. Peak periods in regions with higher precipitation levels also occurred during May-
August, and then during May 2008. In summary, the consistence between the patterns of HFMD incidence and 
monthly precipitation in all of the spatiotemporal, spatial and temporal dimensions verified the existence of a certain 
incidence-precipitation association.  
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Fig.1. Spatiotemporal types and inside time series of (a) global normalized HFMD incidence; (b) global normalized month 
precipitation; (c) time normalized HFMD incidence; (d) time normalized month precipitation; (e) cell normalized HFMD incidence; 
(f) cell normalized month precipitation[4] 
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